Background: Sexual violence is prevalent in eastern Democratic Republic of Congo (DRC), and has resulted in sexual violence-related pregnancies (SVRPs). Despite restrictive laws, women may seek to terminate SVRPs; however, there are limited data on termination of SVRPs. Methods: A mixed methods study was conducted in 2012 in Bukavu, DRC. Adult women who self-reported an SVRP and termination of that SVRP were recruited using respondent-driven sampling (RDS). Trained female interviewers verbally administered a quantitative survey to all participants and a semi-structured qualitative survey to a subset. Quantitative data on characteristics and complications of pregnancy termination, including mental health outcomes, were analyzed using SAS. Results: In total, 86 women completed quantitative surveys. Most SVRPs (93 %) involved two or more assailants; 73 % occurred while in captivity. Most women (82 %) terminated the SVRPs at 3 months gestation or earlier; 79 % reported one attempt at pregnancy termination and 21 % more than one attempt. The most common methods of termination were an oral medicine (55 %) or herb (35 %); cimpokolo (31 %) and quinine (18 %) were most frequently reported. These methods were accessed through friends (37 %), healthcare providers (18 %), family (16 %), or self-obtained (12 %). Following the termination, 79 % of women reported subsequent physical symptoms, including abdominal pain (74 %), bleeding (47 %), vaginal discharge (35 %) and fever (18 %); 44 % sought medical care for their symptoms. Varied emotional responses to the termination were reported and included relief (34 %), anxiety (21 %), anger (19 %), guilt (19 %), and regret (10 %). At the time of the study, many women met symptom criteria for post-traumatic stress disorder (57 %), depression (50 %), and generalized anxiety disorder (33 %). Conclusion: Most women terminated SVRPs using medications or herbs not recognized as evidence-based methods of pregnancy termination and sought these methods outside of the formal healthcare sector. These data suggest that access to safe abortion methods is needed for women with SVRPs in DRC. Physical symptoms and emotional reactions related to the termination varied. While it is not possible to differentiate the impacts of sexual violence, SVRP, and pregnancy termination on mental health outcomes, the findings highlight the complex needs of women with SVRPs and opportunities for integrative health services.
Background
Sexual violence has been prevalent throughout two decades of conflict in eastern Democratic Republic of Congo (DRC), with an estimated 40 % of the female population reporting lifetime experiences of sexual assault [1] . Unintended pregnancies are one of the many public health, politico-legal, and socioeconomic consequences of sexual violence [2] . Although protocols for post-assault medical care exist [3, 4] , including the prevention and management of sexual violence-related pregnancies (SVRPs) [3, 5, 6 ], many women cannot or do not seek care after sexual violence [7] [8] [9] . Even if post-assault care is accessed, emergency contraception may not be available [10] or effective, given delays in seeking care [7, 11] . In eastern DRC, up to 17 % of sexual violence survivors report SVRPs [1, 12, 13] ; However, there are limited data about how many SVRPs are terminated, what methods of termination are used, or about the medical, psychosocial, or legal outcomes of pregnancy terminations in this context.
Prior research suggests that nearly half of women with SVRPs seek or undergo termination of the pregnancy [9, 14, 15] . However, in DRC, as in other conflict and post-conflict settings, access to comprehensive and safe abortion and post-abortion care is limited [16] [17] [18] [19] . Pregnancy termination is highly restricted in DRC, even within the context of sexual violence [2, 20] . Technically, the DRC has signed and ratified the Maputu Protocol, which permits pregnancy terminations in cases of rape or incest. However, the 1982 DRC Penal Code stipulates that abortions are illegal and subject to 5 to 15 years imprisonment [18] . Limited access to safe abortion care increases maternal morbidity and mortality [17, 21] and limits the reporting of termination outcomes [22, 23] . The often clandestine nature of terminations in this context poses challenges to understanding the number of women who terminate SVRPs, the methods of termination, or the outcomes of the terminations. Further evidence is needed in order to provide comprehensive care and support to sexual violence survivors.
To address evidence gaps around the termination of SVRPs in eastern DRC, this study aimed to: 1) understand what methods are used to terminate SVRPs in this context, 2) describe complications and consequences related to termination of SVRPs, and 3) assess mental health outcomes among women who terminated SVRPs.
Methods
This mixed methods study was conducted in Bukavu, South Kivu Province, DRC, in October-November 2012.
Respondent driven sampling
Participants were recruited using respondent-driven sampling (RDS). RDS uses controlled peer-to-peer recruitment to sample hard-to-reach populations [24, 25] .
Initial seed participants are purposively chosen and subsequently recruit eligible peers to participate, and these peers then recruit additional participants. Recruitment patterns are carefully tracked using uniquely numbered coupons; analysis of these patterns and social network size helps to identify and correct for recruitment biases in the final data analysis. When sufficient recruitment is reached, the data from an RDS sample can approximate an unbiased estimate of population parameters [24] [25] [26] .
Participant recruitment and study procedures
Detailed survey methodology for this study has been previously published [27] . Briefly, two study groups were recruited: 1) women raising children from SVRPs (parenting group), and 2) women who terminated SVRPs (termination group). A woman aged 18 or older was eligible for participation if she self-identified as a sexual violence survivor since the start of the conflict (~1996), conceived an SVRP, and terminated the SVRP (termination group) or was currently raising a child from an SVRP (parenting group). Quantitative data from the parenting group were previously published [28, 29] . Quantitative data from the termination group are presented here.
In collaboration with local partners, 18 women who met study criteria were selected and interviewed as initial participants (eight in the parenting group, eight in the termination group and two who met study criteria for both the parenting and termination groups). Each initial participant could recruit up to three other eligible women with SVRPs, who could each recruit three others, and so on. Cross recruitment between the parenting and termination groups was permitted, although each group had dedicated surveys and data analysis plans. On arrival to the study office with a valid coupon, each recruited participant answered standardized screening questions to confirm study eligibility. After obtaining verbal informed consent, trained local female research assistants verbally administered the quantitative survey in a private setting. A subsample of participants was invited to complete a semi-structured interview for the qualitative portion of the study; the qualitative data from the termination group are presented separately (submitted to Conflict and Health). Headscarves (approximately $1 USD each) were provided as compensation for the participants' time; transportation costs (up to $8 USD) were reimbursed directly to the taxi drivers.
Ethics, consent and permissions
The Harvard School of Public Health provided institutional review board approval, the Provincial Minister of Health and Medical Inspector provided local approval, and a community advisory board provided study oversight. Verbal informed consent was obtained from all participants. Two trained psychosocial assistants were available for on-site counseling and participants received a referral card for medical and/or mental health care. All interviewers completed a 6-day training and had prior research experience and/or experience working with sexual violence survivors. Privacy was strictly protected; identifying information was not collected and no studyrelated documents disclosed the sensitive nature of the study. Electronic devices and data were encrypted and password protected.
Instruments
The quantitative survey was designed with local collaborators and then refined through pilot testing and cognitive interviewing. It was written in English, translated into Swahili, and back translated by a second person. A panel resolved translation discrepancies. The survey was verbally administered in Swahili and responses were recorded on electronic handheld devices using KOBO® technology [30] . If an electronic device was not available, paper surveys were used and the data was retrospectively entered.
Demographic characteristics including age, place of origin, current residency, marital status, ethnicity, and religion, were self-reported by participants. The survey assessed sexual assault characteristics and details about how the pregnancy was terminated, who provided assistance with the termination, as well as physical symptoms, psychological symptoms, and socioeconomic outcomes following the termination.
Mental health outcomes were measured with instruments previously used in conflict settings and among survivors of violence [1, [31] [32] [33] . Using a cut-off score of ≥3, validated short forms of the Patient Health Questionnaire PHQ-9 (PHQ-2) [34, 35] and the Generalized Anxiety Disorder GAD-7 (GAD-2) [36] assessed symptoms of depression and anxiety, respectively, during the two-weeks preceding survey administration. Using a cutoff score of ≥50, the Post Traumatic Stress Disorder (PTSD) Checklist-Civilian Version (PCL-C) assessed symptoms of PTSD during the 4 weeks preceding survey administration [37] . Women were also asked about suicidal ideation and suicide attempts since the start of the war (~1996).
Definitions
Sexual violence was defined as "intercourse against your will, being forced to undress, molestation, and other unwanted sexual acts". An SVRP was any pregnancy selfreported to have been conceived as a result of sexual violence. A perpetrator was any person who inflicted sexual violence. Pregnancy termination was any selfreported attempt that interrupted an SVRP.
Statistical analysis
If an RDS study achieves sufficient recruitment, the data may approximate an unbiased estimate of population parameters [24] [25] [26] . The desired sample size for the termination group was 636, assuming a design effect of two [38] and 50 % prevalence of depression [1] . However, due to security concerns, the study stopped prematurely after 4 weeks of data collection; as a result, the termination group did not reach sufficient recruitment. Therefore, these data resemble a snowball sample and no attempt was made to correct for recruitment biases, as is typically done in an RDS analyses. Data were analyzed in SAS, version 9.3. Mental health outcomes were compared with chi-squared tests.
Results
In total, 86 women completed the quantitative survey. The demographic characteristics of participants are provided in Table 1 . The majority represented a single ethnic group, Bashi (87 %). Participants self-identified as Roman Catholic (52 %) or Protestant (48 %) and the majority (52 %) did not have any formal education. Regarding the sexual assault that led to the SVRP, 93 % of participants reported two or more perpetrators, and 73 % reported the pregnancy occurred while in captivity ( Table 2 ). The majority of perpetrators were reported to be from armed groups (95 %). Characteristics of the pregnancy terminations are provided in Table 3 . The majority of participants terminated in the second or third month of pregnancy; however 17 % of women reported terminating between the fourth and sixth month of pregnancy. In assessing knowledge among participants of how and where to terminate a pregnancy, 19 % of participants reported already having this knowledge at the time the SVRP was recognized. Others reported receiving advice from friends (35 %), family members (14 %), and village chiefs or elders (10 %). The majority (79 %) terminated the SVRP after one attempt, while a minority required two (16 %) or three (5 %) attempts to terminate the pregnancy.
Most women terminated the SVRP by taking a medication (55 %) or an herb (35 %) orally. A minority reported vaginal (7 %) or rectal (5 %) administration of a medication or vaginal (1 %) or rectal (1 %) administration of an herb. The most commonly reported medication was quinine and the most commonly reported herb was cimpokolo, known by the scientific name Phytolacca dodecandra L'Hérit [39, 40] . Only one participant reported use of a procedure or instrument as a method of pregnancy termination. A minority (10 %), reported using more than one method of termination, including more than one herb or medication. Only 12 % of participants reported seeing a physician or nurse for the medication or procedure, with an additional 6 % seeing a midwife. Most women (71 %) did not pay for the termination, while 20 % paid money and 7 % reported non-monetary means of payment (hens, fabric, work in fields).
The reported symptoms associated with pregnancy terminations are listed in Table 4 . Most women (79 %) reported physical symptoms or complications. Of those reporting physical symptoms, the most common were abdominal pain (74 %), bleeding (47 %), vaginal discharge (35 %), and fever (18 %). The severity of these symptoms was not assessed, but nearly half of those with physical symptoms reported seeking medical care for the symptoms. The most common emotional response was relief, reported by 34 % of participants, followed by anxiety (21 %), anger (19 %), and guilt (19 %); participants could report more than one response. In this sample, 80 % of participants reported that legal consequences could arise as a result of terminating an SVRP. In addition, 6 % reported that they had appeared in court after terminating an SVRP. Further information about the role of the courts or about specific legal consequences was not collected.
Analysis of mental health outcomes showed that at the time of survey administration, many respondents met symptom criteria for PTSD (57 %), depression (50 %), and generalized anxiety disorder (33 %). Over one quarter reported current or past suicidal thoughts or attempts since the start of the war (~1996) ( Table 5 ). In chi squared testing, mental health outcomes did not vary significantly among those who reported physical symptoms or varying psychosocial responses following the termination (all p-values > 0.05).
Discussion
This study offers unique insights into the characteristics of pregnancy terminations among women with SVRPs in eastern DRC. The results show that most terminations were performed using medications or herbs obtained outside the formal healthcare sector. At the time of the study, a high percentage of women who terminated SVRPs met symptom criteria for PTSD, depression, and anxiety, similar to other studies on survivors of sexual violence [1, 28] .
Among the methods of SVRP termination, the most commonly reported medication was quinine and the most commonly reported herb was cimpokolo, known by the scientific name Phytolacca dodecandra L'Hérit [39, 40] . While there are reports on the use of cimpokolo as an abortifacient, we were not able to find evidence on its mechanism, safety, or efficacy. In contrast, there is robust evidence on the use of misoprostol, mifepristone, and vacuum aspiration for safe abortion care [17, [41] [42] [43] ], yet only one woman in this study reported using misoprostol and only one woman reported using an instrument or procedure. Though mifepristone is not registered in the DRC, misoprostol is registered and is reportedly available in some health centers [19] . Further research to investigate whether mifepristone and misoprostol can be purchased in local pharmacies in DRC would be useful. Other studies have demonstrated that when access to safe and legalized abortion is limited, alternative methods such as quinine and herbs are used [21, 44] ; thus, it is likely that limited access to evidence-based methods of pregnancy termination in eastern DRC contributed to the reliance on herbs and quinine in this study. Similarly, only 18 percent of women accessed medicines to terminate an SVRP from a physician, nurse, or midwife. This could indicate that women prefer to access informal and private networks to find care, or it could reflect a lack of available providers and resources.
While this study did not evaluate if the health care providers were skilled in providing abortion care or if the health centers were equipped to provide abortion services, a recent survey among health clinics in eastern DRC found that none reported providing abortion services [19] . Further, 17 % of women in this study reported pregnancy termination in the second trimester when more advanced medical and surgical care may be required [17] . Data from other settings with restricted abortion show increased morbidity and mortality when unsafe abortions are performed in the second trimester [21, 45] . Taken together, our study data suggest that attention be re-directed at improving the understanding, knowledge and availability of evidence-based methods of pregnancy termination in this context.
The primary physical complaints reported in this study were bleeding, abdominal pain, and vaginal discharge following the pregnancy termination. These symptoms are expected side effects from the termination of a pregnancy; however, nearly half of all participants reported seeking care for these symptoms. This could suggest that the symptoms were more severe than expected or could reflect a higher proportion of incomplete abortions in the setting of non-evidence based methods. Given the legal restrictions and stigma around terminations in DRC, women may have taken herbs or medicines to induce vaginal bleeding and then allowing them to access post-abortion care services. This should be investigated in future studies. The number of women who reported a fever (18 %) and hospitalization (4 %) suggest opportunities to improve the safety of pregnancy terminations in this context. This study is unable to draw conclusions about the circumstances of the termination for women reporting a complication or requiring hospitalization. This should be explored in future studies, along with the prevalence of severe complications from pregnancy termination in this setting. Other responses, each reported by one participant: change in eating, stigma from friends/family/community, forced to leave home/community, caused trouble for other members of family, other
Given the reliance on non-evidence based termination methods, it is not surprising that a proportion of women reported more than one termination attempt. In addition, unpublished data from the parallel parenting survey show that 9 % of women currently raising a child from an SVRP reported on-going pregnancies after an attempt to terminate that SVRP. This proportion is similar to findings in another study from DRC of sexual violence survivors with SVRPs [14] . However, the true proportion of women with an on-going pregnancy after attempting to terminate may be higher, as our parenting group sample did not include women with SVRPs who gave birth to a live child but were no longer living with and/or caring for the child. Future research should characterize the methods used in these attempted terminations and further explore barriers to accessing evidencebased and safe methods of pregnancy termination.
The findings of this study may be used to inform programming and policy related to SVRPs in this region and in other conflict-affected settings. Immediate care for survivors of sexual violence should include access to emergency contraception; yet, the majority of women in this study reported an SVRP resulting from sexual captivity. In this context it is unlikely that women would have had timely access to medical care or to emergency contraception, which is most effective within five days of unprotected intercourse. This does not detract from the need for future research and programming to focus on education on the use of and the preventative distribution of emergency contraception given the high prevalence of sexual violence. However, it also emphasizes the importance of comprehensive care for survivors who become pregnant from sexual violence, including access to safe abortion services, comprehensive post-abortion care, pregnancy care and safe childbirth, post-pregnancy care, and options including adoption and future family planning. While reproductive health kits often include emergency contraception and misoprostol for post-abortion care [46] , efforts should be made to include evidencebased medicines for pregnancy termination as well. In addition to ensuring availability of the medical equipment, supplies and medications required to provide comprehensive reproductive health services, it is also essential that health care providers be trained to provide non-judgmental care for women who wish to terminate or who have terminated a pregnancy. Although the current study did not examine attitudes of health care providers towards termination, this remains an important question for future research.
Our study's quantitative data on mental health and emotional responses among women who terminated SVRPs emphasize the need for widely available psychosocial services for sexual violence survivors in eastern DRC [28] . It is important to note that our study data cannot draw conclusions on the relationship between pregnancy termination and mental health outcomes. Other studies of women undergoing abortion found that few women developed PTSD following pregnancy termination, and among those that did, the trauma cited as responsible for the PTSD was unrelated to the abortion [47] . Symptoms of mental health conditions in this study population may be related to the underlying trauma of the sexual violence, particularly given that the majority of women were held in captivity and may have experienced severe trauma secondary to repeated assaults. A high prevalence of mental health symptoms has also been demonstrated among women raising children from SVRPs in DRC [28] and other sexual violence survivors in DRC [1, 31] , suggesting that the mental health symptoms in this study may be unrelated to the pregnancy termination. Alternatively, mental health symptoms could result from experiences of stigma surrounding sexual violence or SVRPs. Regardless of the contributing factors, the high rates of mental health symptoms observed in this and other studies among sexual violence survivors in DRC emphasize the need for comprehensive mental health services for all sexual violence survivors, including women with SVRPs.
Limitations
Study results must be considered in the context of the study methodology and subject matter. Although the study achieved a relatively large sample size given the sensitive topic, its premature termination due to security concerns meant the study did not achieve the level of recruitment needed to apply RDS corrections, allowing it to be representative of the underlying population. Thus, the sample is closer to a snowball sample and the results cannot be generalized to the entire population. There may have been inherent selection biases that resulted in women who terminated using particular medications or herbs having been more likely to recruit women who used similar methods to terminate SVRPs.
The sensitive nature of this topic in a country where termination is highly restricted may have influenced participant responses and a social desirability bias may be present. Although care was taken to ensure participant privacy and security, it is possible respondents may have been less likely to indicate they used certain methods of termination, or to indicate who helped them terminate the SVRP. In addition, participants may be subject to recall bias given the retrospective nature of the study.
The majority of our study participants lived in an urban area, Bukavu, which may limit the generalizability of our findings. In addition, few participants reported civilian perpetrated sexual violence, though we do not have reason to suspect that the methods of pregnancy terminations would vary by perpetrator type.
Finally, mental health outcomes were assessed using symptom criteria rather than diagnostic interviews. Further, we cannot draw conclusions on what factors influenced the mental health outcomes reported in this study.
Conclusion
In this study in eastern DRC, women who terminated an SVRP did so primarily with herbs and medications. Few women used evidence-based methods of pregnancy termination or sought assistance from within the formal healthcare sector. This suggests opportunities to explore and improve access to evidence-based methods of pregnancy termination for women with SVRPs in eastern DRC. 
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